Role of glucagon as a contributor to glucose intolerance in acute and chronic uremia.
It has been suggested that increased sensitivity to glucagon may contribute to glucose intolerance in uremia. In order to evaluate this possibility systematically, we have assessed the effect of glucagon on hepatic glucose outflow, formation of cAMP, and activation of adenylate cyclase by livers obtained from acutely and chronically uremic rats and their respective sham operated controls. Glucagon infused at rates of 6 ng/min/kg rat resulted in minimal and equivalent increases in hepatic glucose outflow and cAMP accumulation when livers from acutely uremic and control rats were perfused for 30 min. However, at glucagon infusion rates of 18 ng/min/kg, glucose efflux from perfused livers of acutely uremic rats was significantly reduced (p less than 0.001) compared to perfused livers of control rats (4.64 +/- .9 vs 12.7 +/- 2.4 mumol/g liver) and cAMP accumulation was also significantly lower (p less than 0.01) (1352 +/- 222 vs 3100 +/- 348 pmol/g liver). Basal adenylate cyclase activity of hepatic membranes obtained from uremic and control rats was similar, and was stimulated by glucagon concentrations ranging from 10(-8) to 10(-6) at equivalent rates in both groups. In livers from chronically uremic rats, glucagon infused at rates of 6 ng/kg/min significantly increased hepatic glucose outflow (32.5 +/- 6.9 mumol/g liver). However this was not greater than that of control animals (37.6 +/- 9.2). Furthermore, cAMP accumulation was significantly lower (p less than .02) in chronically uremic rats than in controls, and activation of adenylate cyclase by glucagon was similar in both groups. These findings indicate that glucagon does not increase glucose efflux, cAMP accumulation or enhance activation of adenylate cyclase by isolated perfused livers from either acutely or chronically uremic rats. Thus, glucose intolerance in uremic rats does not appear to be due to increase hepatic glucose output resulting from increased sensitivity to glucagon.